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or	 many	 mine-action	 agencies,	 the	 three	 most	 expensive	
components	of	a	clearance	program	can	be	referred	to	as	the	






problem.	 The	 effort	 mobilized	 as	 a	 joint	 project	 between	 Golden	
West	Humanitarian	Foundation	and	 the	Cambodian	Mine	Action	
Centre	in	March	2005	with	the	following	goals:
•	 Develop	 a	deployable,	 cost-effective	means	 to	 remove	 explo-
sives	 from	 munitions	 such	 as	 artillery,	 anti-tank	 mines	 and	
aircraft	bombs.
•	 Develop	the	methodology	to	convert	the	recovered	explosives	
into	 neutralization	 and/or	 disposal	 tools	 for	 demining	 and	
explosive-ordnance-disposal	teams.





Instead	 of	 building	 the	 system	 in	 a	 Western	 country	 and	 then	
shipping	it	abroad,	Golden	West	elected	to	construct	and	develop	the	
system	in	Cambodia,	importing	only	those	critical	items	that	could	
not	 be	 found	 locally.	 The	 reason	 behind	 this	 approach	 is	 simple:	
research	 and	 development	 efforts	 designed	 in	 developed	 countries	
sometimes	 fail	 once	 they	 are	 sent	 to	 the	 field.	 The	 most	 common	
reasons	 are	 logistics	 and	 spare	 parts.	 By	 assembling	 the	 system	 in	
the	field,	Golden	West	 identified	the	 logistical/spare	part	problems	
during	 the	development	process	 and	overcame	 those;	 so	when	 it	 is	















The Explosive Harvesting Program is a research and development program funded by the U.S. 
Department of Defense Night Vision and Electronic Sensors Directorate Humanitarian Demining 
Research and Development Program. The concept was designed by Golden West Humanitarian 








cutting	 saw.	 We	 first	 selected	 the	 Osprey	 cutter,	 but	 after	 using	 it	








equipment	 purchased	 for	 this	 program,	 the	 hydro-abrasive	 cutting	
system	was	the	most	expensive.1	









Before	 purchasing	 the	 cutting	 system,	 we	 com-
pleted	 an	 extensive	 market	 survey,	 and	 we	 found	 the	
BHR/DiaJet	 Osprey	 was	 the	 best	 price	 available.	
Following	 extensive	 testing,	 the	 British	 Ministry	 of	
Defence	selected	this	machine	as	a	standard,	which	aid-
ed	us	in	our	decision	to	purchase	the	Osprey.
While	 developing	 this	 new	 system	 for	 harvesting	
explosives,	we	found	it	 important	to	ensure	the	hydro-
abrasive	 cutting	 system	can	be	 supported	 in	field	 con-
ditions.	 This	 objective	 includes	 the	 ability	 to	 work	 in	
remote	locations	where	resupply	is	difficult,	local	man-




It	also	requires	a	 large	 supply	of	 imported	100-micron	














tion	 manufacturer	 had	 been	 using	 modified	 metal-







an	 inexpensive	 metal-cutting	 band	 saw	 through	 local	
sources	 and	 tested	 the	 system	 on	 empty	 shell	 casings	
to	assess	the	cutting	speed	and	temperature.	The	team	
made	 some	 adjustments,	 modified	 the	 controls	 for	 re-

















ments	 for	 local	 staff	 are	minimal.	This	 approach	also	eliminates	 the	over-spray	



















nent	 marking	 system	 to	 be	 employed	 for	 accountability	 and	 reliability	 tracing.	
Once	marked,	the	individual	charge	can	be	traced	back	to	the	date	it	was	made,	
who	made	it	and	from	what	type	of	projectile	the	explosive	was	recovered.
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loading”	 for	 filling	 large-caliber	 projectiles	 with	 TNT.	 This	 makes	 what	 the	
Western	technicians	would	call	pressed TNT. 
This	 fact	 was	 not	 referenced	 in	 any	 of	 our	 manuals,	 however	 when	 this	

















treated	 for	 four	 hours,	 exposing	 the	 metal	 to	 temperatures	 exceeding	 1,000	 C	
(1,832	F).	This	 procedure	 ensures	 all	 explosive	 residues	 are	destroyed	 and	 that	
metal	is	completely	safe	to	reuse.
The Future of EHP






The	 team	has	 already	made	 exceptional	progress	 on	
the	development	of	a	“fly	away”	version	of	the	EHP.	The	














Cutting,	 Melting	 and	 Casting	 Manager	
built	a	system	specific	to	the	EHP	needs	that	
runs	from	a	10-kVa	generator.	
The	 smaller	 steam	 unit	 and	 generator	
reduce	 the	 overall	 costs,	 particularly	 ship-
ping	costs	 and	 fuel	 consumption.	Figure	8	
(see	 previous	 page)	 puts	 this	 into	 perspec-
tive:	the	unit	in	the	truck	is	10-kVa,	which	
is	suitable	for	the	basic	fly-away	kit.
Overall cost reductions.	 With	 the	 re-
cent	developments,	the	capital	expense	and	
logistical	 support	required	to	assemble	and	
support	 a	 “fly	 away”	 version	 has	 substan-
tially	decreased.	These	price	reductions	have	
brought	this	specific	version	to	a	level	that	is	
cost-effective	 for	 nongovernmental	 organi-
































	 Long-term goals.	 Working	 with	 the	
U.S.	 Department	 of	 Defense	 NVESD,	
the	 U.S.	 Department	 of	 State	 Office	 of	
Weapons	 Removal	 and	 Abatement	 has	
recently	 committed	 funds	 to	 expand	 the	
explosive-ordnance-disposal	 capacity	 of	
the	program	 in	2006	and	 to	 support	EHP	
basic	operation	in	the	Cambodian	province	
of	Kampong	Chhnang	in	2007.	
Between	 the	 support	 of	 NVESD	 and	
WRA,	 the	 Golden	 West	 EHP	 team	 can	
continue	 training	 its	 CMAC	 counterparts	
in	 proper	 explosive	 identification,	 ord-
nance	 cutting,	 main	 charge	 removal	 and	
charge	production	while	providing	 support	
and	 assistance	 to	 the	 demining,	 EOD	 and	
stockpile-reduction	efforts	in	Cambodia.	
Given	the	success	of	the	initial	Explosive	
Harvesting	 Program,	 there	 is	 an	 oppor-
tunity	 to	 construct	 a	 second	 EHP	 site	 in	
Kampong	 Cham	 specifically	 designed	
for	 processing	 large-capacity	 air-dropped	
bombs	and	to	field	mobile	“fly	away”	kits,	
as	 well	 as	 permanent	 units,	 in	 other	 loca-
tions	around	the	world.
See Endnotes, page 112
Australia Increases Aid to Middle East
The Australian government recently announced it will increase humanitarian aid for relief and 
recovery efforts in the Middle East by AU$3 million (US$2.35 million). This will bring the total 
funding by Australia to the region to AU$10.5 million (US$8.2 million).
Four U.N. organizations will receive AU$2 million (US$1.57 million) directly because they are 
actively involved in immediate recovery efforts in Lebanon. 
The United Nations Development Programme will receive AU$500,000 (US$390,000) for the Quick 
Delivery-High Impact Initiative, a high-impact fund that helps repair infrastructure and make 
other improvements to the restoration of civil functions. 
UNICEF and the World Health Organization will each receive AU$500,000 in funding for medical 
and health programs. 
Finally, the U.N. Mine Action Service will receive AU$500,000 for the removal of unexplod- 
ed ordnance.
UNICEF will also receive AU$1 million (US$780,000) for emergency health services in the 
Palestinian territories.





Figure	 5:	 Explosive	 mixing	 to	 obtain	 “cap	
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